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CLAIMS 



[Claim(s)] 

[Claim l] Two or more interface means to give the voltage signal corresponding to the 
control voltage which it is equipment which carries out the monitor of two or more rate 
controllers (MFC), and each corresponds to one of two or more of the MFC, and controls 
this MFC, Two or more electric wires for transmitting the above-mentioned voltage signal 
from this interface means, The rate -controller monitoring device equipped with the 
switching means for being combined with two or more above-mentioned electric wires, and 
choosing the voltage signal corresponding to one of the above MFC, and two or more 
display means for being combined with the above-mentioned switching means and 
indicating the value of the above-mentioned voltage signal corresponding to one of the 
above MFC by visible. 

[Claim 2] The above-mentioned display means is two 41/2 as which each displays one value 
of the above-mentioned voltage signal. Equipment of claim 1 which consists of a digit LED 
drop. 

[Claim 3] Claim 2 corresponding to one set point electrical potential difference and flow 
rate electrical potential difference of MFC of the above-mentioned plurality equips the 
above-mentioned voltage signal. 

[Claim 4] Claim 2 including a power-source means to supply AC current equips the 
above-mentioned LED drop with the above-mentioned display means. 

[Claim 5] Claim 1 held in a single display unit equips the above-mentioned display means 
and a switching means. 

[Claim 6] Thereby, as for the above-mentioned equipment, claim 1 which can carry out a 
monitor alternatively equips [ the above-mentioned switching means ] separate MFC to six 
with the channel to which each corresponds including 6 location switch. 
[Claim 7] Claim 6 combined with two or more above-mentioned electric wires through 28 
pin connectors equips the above-mentioned switching means. 

[Claim 8] The step which gives the voltage signal corresponding to the control voltage 
which is the approach of carrying out the monitor of two or more rate controllers (MFC), 
and controls Above MFC to two or more interface means by which each corresponds to one 
of two or more of the above-mentioned MFC, The step which transmits the 
above-mentioned voltage signal through two or more electric wires from the 
above-mentioned interface means, The rate-controller monitor approach containing the 
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step which chooses the voltage signal corresponding to one of the above MFC with the 
switch combined with two or more above-mentioned electric wires, and the step which 
indicates the value of the voltage signal corresponding to one of the above MFC by visible. 
[Claim 9] The above-mentioned visible display step is the value of the above-mentioned 
voltage signal Two 41/2 The approach of claim 8 including indicating by visible with a digit 
LED drop. 

[Claim 10] The above-mentioned voltage signal is the approach of claim 9 corresponding to 
one set point electrical potential difference and flow rate electrical potential difference of 
MFC of the above-mentioned plurality. 

[Claim 11] The above-mentioned visible display step is the approach of claim 9 including 
supplying AC current to the above-mentioned LED drop. 

[Claim 12] The above-mentioned switch and the above-mentioned LED drop are the 
approach of claim 10 held in a single display unit. 

[Claim 13] The approach of claim 8 which can carry out the monitor of the separate MFC to 
six pieces in which the above-mentioned switch has the channel to which each corresponds 
by that cause including 6 location switch alternatively. 

[Claim 14] The above-mentioned switch is the approach of claim 13 combined with two or 
more above-mentioned electric wires through 28 pin connectors. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the monitor of the rate controller (MFC) 
used in order to supply the exact amount of the various gas used for production of an 
integrated circuit. If it says in more detail, this invention relates to the method (equipment 
and approach) which carries out the monitor of two or more electrical potential differences 
of one or more MFC to coincidence. 
[0002] 

[Description of the Prior Art] When manufacturing a semiconductor device, usually the 
technique of requiring advanced precision is used, for example, the chemical vacuum 
deposition (CVD) used for manufacture of an integrated circuit - law - SiH4 of the rate of 
a right ratio WF6 The exact amount of an ingredient [ like ] needs to be vapor-deposited, 
for attaining proper vacuum evaporationo certainly - ** -- use of one or more proofread 
MFC for adjusting a gas stream [ like ] is indispensable. 

[0003] Since it has five active DC voltage levels which must carry out a monitor, the rate 
controller generally used is in required tolerance, and can be proofread proper. For 
example, in order to maintain desired vacuum evaporationo and ratio level, the monitor of 
the electrical potential difference and current (output) electrical potential difference of a 
set point (desired value) which each MFC shows must be carried out. These electrical 
potential differences must be measured by sufficient accuracy so that the comparison for 
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deciding can perform whether MFC is operating proper or proofreading is required. 
[0004] 

[Problem(s) to be Solved by the Invention] The conventional monitor technique has various 
faults. For example, according to at least one conventional monitor technique, the monitor 
of the MFC voltage level is carried out with the control device which controls other 
functions of MFC. If such equipment is used, an operator cannot control other functions of 
the system (for example, Genus system), while carrying out the monitor. The general 
technical problem of this invention is conquering these of the conventional technique, and 
other faults. 
[0005] 

[Means for Solving the Problem and its Function] This invention solved the 
above-mentioned technical problem by forming the equipment containing the following 
components. Two or more interfaces which give the voltage signal corresponding to the 
control voltage by which each corresponds to one of two or more of the MFC, and controls 
each MFC, It is combined with two or more electric wires for transmitting the 
above-mentioned voltage signal from this interface, and two or more above-mentioned 
electric wires (connection). Two or more display means for being combined with the 
switching means for choosing the above-mentioned voltage signal corresponding to one of 
the above MFC, and the above-mentioned switching means, and indicating the value of the 
above-mentioned voltage signal corresponding to one of the above MFC by visible. 
[0006] By one concrete configuration of this invention, the above-mentioned display 
(display) means is two 41/2 as which each displays one value of the above-mentioned 
voltage signal. It has a digit LED drop. 

[0007] With other concrete configurations of this invention, the above-mentioned voltage 
signal corresponds to one set point electrical potential difference and flow rate electrical 
potential difference of MFC of the above-mentioned plurality. 

[0008] With the concrete configuration of further others of this invention, the 
above-mentioned display means includes a power- source means to supply AC current in 
the above-mentioned LED drop. 

[0009] With another concrete configuration of this invention, the above-mentioned display 
means and a switching means are held in a single display unit. 

[0010] With still more nearly another concrete configuration of this invention, the 
above-mentioned switching means is combined with two or more above-mentioned electric 
wires through 28 pin connectors. 

[0011] With still more nearly another concrete configuration of this invention, the 
above-mentioned switching means has 6 location switch, and can carry out the monitor of 
the separate MFC to six pieces in which the above-mentioned equipment has the channel 
to which each corresponds by that cause alternatively. 
[0012] 

[Example] Drawing 1 is the block diagram showing the example of this invention. In this 
drawing, a monitoring device 1 carries out the monitor of two or more MFC 10A, 10B, 
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10C, 10F. Although only six MFC was shown, if this invention is not limited to this 
number and a switching device is made into a state of the art thing, it can contain MFC of 
any numbers. Each MFC 10A-10F is combined with the corresponding interfaces 20A, 20B, 
20C, 20F, respectively. These interfaces are used in order to supply two or more voltage 
signals corresponding to the armature-voltage control signal which shows actuation of 
each MFC. 

[0013] In the suitable example shown in drawing 1 , each interface is used for that which 
carries out the sample of the two direct-current-voltage supply signals (it takes out) from 
each MFC. In the example of illustration, these signals correspond to the set point 
electrical potential difference and output voltage of each MFC. The sample of other 
electrical potential differences can be carried out by the same approach. Therefore, 
although each interface gives two sample DC voltage signals, in this example, these have 
the value of the range of -15V to +15V to common electrical ground. Therefore, each 
channel corresponding to one MFC and its two control voltage by which a sample is carried 
out needs the four transmission lines. For example, FMC shown by block 10A A is 
combined with the four transmission lines shown by 32 A through Interface A (block 20A). 
[0014] The remaining MFC is also combined with the corresponding transmission line held 
in the cable 40, respectively. Therefore, in this example, a cable 40 has 24 electric wires 
and these give the information on six channels to the monitor display unit 50 (that is, two 
inputs to six different channels will give the signal with which 12 differs). Each electric 
wire of a cable 40 finishes it as a pin connector 45. With a suitable concrete configuration, a 
pin connector 45 is combined with 24 electric wires, and each pin is combined with the 
switching means 60. Thus, the pin connector 45 serves as a means to combine two or more 
MFC with the switching means 60 of the display unit 50. 

[0015] The switching means 60 is used for choosing the channel of the request 
corresponding to the control voltage of one of two or more MFC 10A10F. Selection of a 
desired channel supplies a control signal to two or more drops. At the suitable example 
shown in drawing 1 R> 1, it is two 41/2. It can be made to carry out to coincidence the 
monitor of a set point electrical potential difference and the output voltage using the digit 
LED drops 70A and 70B. If it is a request, since the monitor of other control voltage will be 
carried out, much more drops can also be used. 

[0016] At a suitable example, the LED indicators 70A and 70B are standard digital. Panel 
It is meter. According to this example, these meter has the sensibility of ** 19.999V. 
Therefore, the set point electrical potential difference and output voltage of each MFC can 
be measured to within the limits (precision) of **lmV. Whenever [ this decomposition ] is 
correctly enough in MFC of a typical CVD system to proofread [ a monitor or ]. And this 
suitable above-mentioned meter of an example has the comparatively high input 
impedance of the order (digit count) of two to 3 megohm. According to required accuracy, 
you may replace in other conventional meter in which properties differ smaller [ whenever 
/ decomposition / is larger or ]. 

[0017] AC power 80 with a fuse which supplies the electrical and electric equipment to the 



4/6 



Japanese Publication number : 07*078296 A 



LED drops 70A and 70B is held in the monitor display unit 50 again. This power source 80 
is connected to the control switch 82 in the monitor display unit 50 in the suitable example. 
Although the AC power was shown, other means to supply the electrical and electric 
equipment may be used for the above-mentioned meter. 

[0018] Drawing 2 is the circuit diagram showing the suitable example of the monitoring 
device of drawing 1 . As shown in this drawing, as for the LED drops 70A and 70B, the 
electrical and electric equipment is supplied from ordinary AC power 80 through a 
connector 86 and a fuse 84. An AC power prevents the display mistake by the low cell. If 
the above-mentioned meter is changed, DC electrical potential difference will be able to be 
used. 

[0019] In drawing 2 , like drawing 1 , 24 pins are combined with six external MFC, the 
six channel input to two indicators (meter) is given, and two control voltage of 6MFC is 
displayed on coincidence. The pin which supplies a control voltage signal is combined with 
the display meter 70A and 70B through the 2 pole 2 deck 6 location switch 62. This switch 
62 operates with the control tongue in a monitor display unit (not shown), and is used for 
choosing one of the six separate MFC channels. 

[0020] Table 1 shows the number of the pin corresponding to each of 6MFC channel A-F, 
and the signal supplied by each of 24 pins. 
[0021] 
[Table 1] 

[0022] 28 pin-connector 45' is shown in drawing 3 . By the suitable example, this connector 
45' is combined by 24 signal-transmission lines which stated 24 pins which give six 2MFC 
channels with reference to drawing 1 to Drops 70A and 70B. As shown in drawing 3 , each 
of six-channel A-F has four corresponding signal lines. Two are touch down and other two 
are an object for status signals. The concrete signal was shown in previous Table 1. 
[0023] For example, it sets to drawing 1 and 2, and is MFC. The channel A corresponding 
to A is connected to the display unit 50 through four pins, a pin 3, a pin 2, a pin 7, and a pin 
6. Generally, it connects with the common potential to which the pin 3 and the pin 2 were 
set through Rhine 72 as DC input signal was given (to ** 19.999V) and the pin 7 and pin 6 
which are connected to the LED meter 70A and 70B by input points 75A and 75B on the 
other hand, respectively showed it to drawing 2 . The signal given by the pin 3 drives LED 
drop 70A through input-point 74A. Similarly, a pin 2 drives LED drop 70B through 
input-point 74B. As shown in drawing 3 , four pins are not used among 28 pieces. 
[0024] Drawing 4 shows the example of a dimension of the monitor display unit 50 
( drawing 1 ) which holds display meter. The display unit 50 is the instrument case of a low 
appearance where the conventional air hole was attached, as illustration. Since the size of 
this unit is comparatively small, it is much more convenient as a monitor means of an MFC 
system. 

[0025] as mentioned above, the thing by which this invention is limited to these although 
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the suitable example of this invention was explained to the detail — it is not ■■ a claim — 

inside, various deformation is carried out and a change can be made. 

[0026] 

[Effect of the Invention] According to this invention, the isolated system which can carry 
out the monitor of two or more coincidence MFC operating voltage continuously is offered, 
and it is effective in the ability to perform proofreading and monitor of MFC actuation 
easily by it, without an operator barring other actuation of the system using MFC. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the example of this invention. 

[Drawing 2] It is the circuit diagram showing the example of the monitoring device of 

drawing 1 . 

[Drawing 3] It is the sectional view showing the example of 28 pin connectors of drawing 2 . 

[Drawing 41 It is the decomposition perspective view showing the example of a dimension 

of the monitor display unit of drawing 1 . 

[Description of Notations] 

1 Monitoring Device 

10A-10F Rate controller (MFC) 

20A-20F Interface means 

40 Power Source 

60 Switching Means 

70A, 70B Display means (LED drop) 

50 Monitor Display Unit 

45* 28 pin connectors 

80 Power-Source Means 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim l] The degree of vacuum when making the vacuum processing interior of a room 
into a vacuum and the degree of vacuum after fixed time amount are measured with a 
pressure gage, respectively, and the value of the difference is calculated. Next The degree 
of vacuum after carrying out a fixed time amount style of the degree of vacuum and process 
gas when making the vacuum processing interior of a room into a vacuum again with a 
setting flow rate value with a massflow controller, respectively It measures with a 
pressure gage and the value of the difference is calculated. The value of said two 
differences, fixed time amount, The proofreading approach of the massflow controller 
equipment which amends a flow rate setup so that the real flow rate value of said massflow 
controller may be calculated and a real flow rate value may become equal at said setting 
flow rate value from a vacuum processing room, the whole pressure gage product, and 
relational expression with temperature. 

[Claim 2] In the massflow controller equipment which consists of the massflow controller 
which passes the quantity -of- gas -flow setting input section which sets up the flow rate of 
the vacuum processing room connected to the vacuum pump, and the process gas passed to 
this vacuum processing interior of a room, and the inputted process gas of a setting flow 
rate to said vacuum processing interior of a room The pressure gage which measures the 
pressure of said vacuum processing interior of a room, and the real flow rate operation part 
which calculates and calculates the quantity of gas flow to which only fixed time amount 
actually passed the inputted setting flow rate to the vacuum processing interior of a room 
from the sink and the pressure -build -up value of the vacuum processing interior of a room, 
Massflow controller equipment possessing the correction value operation part which 
measures a real flow rate and a setting flow rate, and calculates correction value from the 
difference, and an amendment means to amend the flow rate of said massflow controller 
based on said correction value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Industrial Application] Especially this invention relates to the massflow controller 
equipment which amends gap of the real flow rate of gas and a setting flow rate, and its 
proofreading approach about a massflow controller. 
[0002] 

[Description of the Prior Art] If the massflow controller (mass flow rate controller) is used 
for a long period of time, it is known that a flow rate will shift absolutely gradually (gap). 
As shown in drawing 3 , piping which connects the vacuum processing room 7 and a 
massflow controller 4 is branched as the proofreading approach of a massflow controller. 
Calibration gas from the bond calibration gas source of supply 21 for the standard mass 
flowmeter 24 A sink, The flow rate of the gas which flows from the approach 
(JP,63-40739,A) of investigating and proofreading the shift amount of a massflow 
controller with a standard mass flowmeter or a massflow controller itself is measured with 
a mass flow rate measuring device. The difference of the setting flow rate of a massflow 
controller and the real flow rate of the gas which is actually flowing was calculated in the 
arithmetic circuit, and there was a massflow controller (JP,4"262408,A) controlled to make 
a flow rate in agreement. 
[0003] 

[Problem(s) to be Solved by the Invention] By the proofreading approach of these former, 
since a massflow controller is proofread using calibration gas, when the specific heat and 
the consistency of calibration gas and real gas differ from each other greatly, it may be 
unable to amend. Moreover, in the method which controls the difference of a setting flow 
rate and a real flow rate by the operation amendment circuit using a mass flow rate 
measuring device, real flow rates may differ for the measured-value shift of the mass flow 
rate measuring device itself. 
[0004] 

[Means for Solving the Problem] In order to cancel the aforementioned fault, this invention 
measures the degree of vacuum when making the vacuum processing interior of a room 
into a vacuum, and the degree of vacuum after fixed time amount with a pressure gage, 
respectively, calculates the value of the difference, and is a degree. The degree of vacuum 
after carrying out a fixed time amount style of the degree of vacuum and process gas when 
making the vacuum processing interior of a room into a vacuum again with a setting flow 
rate value with a massflow controller is measured with a pressure gage, respectively, and 
the value of the difference is calculated. The value of said two differences, fixed time 
amount - and the real flow rate value of said massflow controller is calculated from a 
vacuum processing room, the whole pressure gage product, and relational expression with 
temperature, and a flow rate setup is amended so that a real flow rate value may become 
equal at said setting flow rate value. 

[0005] Moreover, the quantity-of-gas-flow setting input section which sets up the flow rate 
of the vacuum processing room connected to the vacuum pump and the process gas passed 
to this vacuum processing interior of a room, and the inputted process gas of a setting flow 
rate are'set to the massflow controller equipment which consists of the massflow controller 
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poured to said vacuum processing interior of a room. The pressure gage which measures 
the pressure of said vacuum processing interior of a room, and the real flow rate operation 
part which calculates and calculates the quantity of gas flow to which only fixed time 
amount actually passed the inputted setting flow rate to the vacuum processing interior of 
a room from the sink and the pressure-build-up value of the vacuum processing interior of 
a room, The correction value operation part which measures a real flow rate and a setting 
flow rate, and calculates correction value from the difference, and an amendment means to 
amend the flow rate of said massflow controller based on said correction value are provided. 
[0006] 

[Function] By measuring the indoor pressure after passing based on the setting flow rate 
inputted before passing process gas fixed time to the vacuum processing interior of a room 
with a massflow controller, respectively, and calculating and asking for the differential 
pressure A massflow controller can detect the actually passed real flow rate, and since the 
part this real flow rate has shifted [ part ] from the setting flow rate originates in the error 
of a massflow controller, it can be proofread by amending a controller by this gap. 
[0007] 

[Example] Next, the example of this invention is explained with reference to drawing. 
[0008] The block diagram in which example 1 drawing 1 shows the configuration of the 1st 
example of this invention, and drawing 2 are flow charts which show the calibration 
procedure in the 1st example. 

[0009] In drawing 1 , 1 is the quantityof-gas flow setting input section, and sets up the 
flow rate value passed with a massflow controller. 4 is a massflow controller, for example, 
performs control of flow of the process gas introduced into the vacuum processing interior 
of a room. 7 is a vacuum processing room used for semiconductor device manufacture etc., 
and is connected with piping 5 through a bulb 14 in a massflow controller 4. 8 is the 
evacuation bulb prepared in piping of the vacuum processing room 7 and a vacuum pump 
(un-illustrating). 9 is a pressure gage which is not influenced according to the class of gas, 
such as a rose TRON gage for measuring the degree of vacuum in the vacuum processing 
room 7. The real flow rate operation part which calculates the flow rate to which 10 
actually flowed from the massflow controller 4 from the measured value of a pressure gage, 
and 11 are the real flow rate tolerance setting sections which memorize threshold value 
and a setting flow rate value permissible as a real flow rate. 12 compares the real flow rate 
value and allowed value from the real flow rate operation part 10 and the marginal setting 
section, and they are the comparator circuit section to output and the correction value 
operation part which 13 shifts in outside tolerance and calculates an amount. 2 is an 
amendment circuit, and in order to make in agreement a real flow rate and a setting flow 
rate, it changes the flow rate control signal inputted into the massflow controller control 
section 3. 3 is a massflow controller control section which outputs a control signal to a 
massflow controller 4. 

[00 10] Next, a calibration procedure is explained based on drawing 2 . 

[00 11] Evacuation of the inside of the vacuum processing room 7 is carried out first, and it 



3/9 



Japanese Publication number : 07-134052 A 



is made an attainment vacuum (step 21). It is the attainment vaccum pressure P0 with a 
pressure gage 9. It measures (step 22). Next, the evacuation bulb 8 is closed and it is the 
pressure PI of t-hour after with a pressure gage 9. It measures (step 23). this (P1P0) - a 
value is based on degasifying of vacuum processing room 7 selves, and shows the own 
amount of vacuum leaks of a vacuum processing room. Then, the vacuum processing room 
7 is again made into an attainment vacuum by opening the evacuation bulb 8 (step 24). 
Next, it is actually the pressure P2 of a sink and t hours after in the vacuum processing 
room 7 about process gas, controlling the quantity of gas flow which opened the bulb 14 
between the massflow controller 4 which should shut and proofread the evacuation bulb 8 
again, and the vacuum processing room 7, and was set up in the quantity -of- gas -flow 
setting input section 1 by the massflow controller 4 through the massflow controller control 
section 3. It measures with a pressure gage 9 (step 25). And a stop and a bulb 14 are shut 
for the control of flow in a massflow controller 4. The value of (P2-P0) may be considered to 
be the augend of the pressure by the inflow to the processing interior of a room of the 
process gas by the thing and massflow controller 4 which are twisted to degasifying of t 
hours and vacuum processing room 7 selves. The value of (P1-P0) and the real flow rate 
value x which the massflow controller 4 passed by using a gaseous state equation using the 
volume V of time amount t, a processing room, and a pressure gage are calculated and 
calculated by the real flow rate operation part 10 with therefore (P2 P0) (step 26). 
[0012] 

[Equation l] 



The real flow rate value x is compared with the real flow rate tolerance set point 11 which 
is a comparator circuit 12 and has memorized the set point and its tolerance set point when 
carrying out control of flow (step 27). If x values become in tolerance, proofreading of a 
massflow controller 4 is unnecessary. However, if it is outside tolerance, in order to 
calculate how much it has shifted from the setting flow rate and to make in agreement a 
real flow rate and a setting flow rate by the correction value operation part 13 in the 
amendment circuit 2, the flow rate control signal inputted into the massflow controller 
control section 3 is changed. 

[0013] Since the actuation 7 mentioned above, i.e., a vacuum processing room, is made into 
an attainment vacuum, a cycle until it changes a control signal is repeated several times, 
and a real flow rate is made in agreement with the setting flow rate of gas. Since failure of 
equipment etc. can be considered when not in agreement, even if it repeats several times, a 
calibration cycle is stopped. 

[0014] Moreover, since it is thought that it is difficult to compute from a gaseous equation 
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of state as a theoretical formula in case a real flow rate is calculated from the pressure of 
the vacuum processing interior of a room like an example, when the massflow controller 
which proofreading completed to equipment beforehand is attached, the value of the flow 
rate value x is measured by the real flow rate operation part 10, and there is also the 
approach of using it in the comparator circuit section 12 by making this value into a setting 
flow rate value as compared with the time of the proofreading from next time. 
[0015] 

[Effect of the Invention] As explained above, since this invention determines a quantity of 
gas flow using a pressure gage, it can pass process gas to a massflow controller, and can 
proofread a massflow controller by real gas. Moreover, without removing a massflow 
controller from equipment, since a flow rate check and proofreading are possible, the 
interior of a vacuum processor, piping, a bulb, etc. touch neither atmospheric air nor 
calibration gas. And it is not influenced by the drift of the mass flowmeter for proofreading 
itself etc. in order not to proofread rather than anything using a mass flowmeter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the massflow controller 
equipment which amends gap of the real flow rate of gas and a setting flow rate, and its 
proofreading approach about a massflow controller. 
[0002] 

[Description of the Prior Art] If the massflow controller (mass flow rate controller) is used 
for a long period of time, it is known that a flow rate will shift absolutely gradually (gap). 
As shown in drawing 3 , piping which connects the vacuum processing room 7 and a 
massflow controller 4 is branched as the proofreading approach of a massflow controller. 
Calibration gas from the bond calibration gas source of supply 2 1 for the standard mass 
flowmeter 24 A sink, The flow rate of the gas which flows from the approach 
(JP,63-40739,A) of investigating and proofreading the shift amount of a massflow 
controller with a standard mass flowmeter or a massflow controller itself is measured with 
a mass flow rate measuring device. The difference of the setting flow rate of a massflow 
controller and the real flow rate of the gas which is actually flowing was calculated in the 
arithmetic circuit, and there was a massflow controller (JP,4-262408,A) controlled to make 
a flow rate in agreement. 
[0003] 

[Problem(s) to be Solved by the Invention] By the proofreading approach of these former, 
since a massflow controller is proofread using calibration gas, when the specific heat and 
the consistency of calibration gas and real gas differ from each other greatly, it may be 
unable to amend. Moreover, in the method which controls the difference of a setting flow 
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rate and a real flow rate by the operation amendment circuit using a mass flow rate 
measuring device, real flow rates may differ for the measured-value shift of the mass flow 
rate measuring device itself. 
[0004] 

[Means for Solving the Problem] In order to cancel the aforementioned fault, this invention 
measures the degree of vacuum when making the vacuum processing interior of a room 
into a vacuum, and the degree of vacuum after fixed time amount with a pressure gage, 
respectively, calculates the value of the difference, and is a degree. The degree of vacuum 
after carrying out a fixed time amount style of the degree of vacuum and process gas when 
making the vacuum processing interior of a room into a vacuum again with a setting flow 
rate value with a massflow controller is measured with a pressure gage, respectively, and 
the value of the difference is calculated. The value of said two differences, fixed time 
amount - and the real flow rate value of said massflow controller is calculated from a 
vacuum processing room, the whole pressure gage product, and relational expression with 
temperature, and a flow rate setup is amended so that a real flow rate value may become 
equal at said setting flow rate value. 

[0005] Moreover, the quantity-of-gas-flow setting input section which sets up the flow rate 
of the vacuum processing room connected to the vacuum pump and the process gas passed 
to this vacuum processing interior of a room, and the inputted process gas of a setting flow 
rate are set to the massflow controller equipment which consists of the massflow controller 
poured to said vacuum processing interior of a room. The pressure gage which measures 
the pressure of said vacuum processing interior of a room, and the real flow rate operation 
part which calculates and calculates the quantity of gas flow to which only fixed time 
amount actually passed the inputted setting flow rate to the vacuum processing interior of 
a room from the sink and the pressure-build-up value of the vacuum processing interior of 
a room, The correction value operation part which measures a real flow rate and a setting 
flow rate, and calculates correction value from the difference, and an amendment means to 
amend the flow rate of said massflow controller based on said correction value are provided. 
[0006] 

[Function] By measuring the indoor pressure after passing based on the setting flow rate 
inputted before passing process gas fixed time to the vacuum processing interior of a room 
with a massflow controller, respectively, and calculating and asking for the differential 
pressure A massflow controller can detect the actually passed real flow rate, and since the 
part this real flow rate has shifted [ part ] from the setting flow rate originates in the error 
of a massflow controller, it can be proofread by amending a controller by this gap. 
[0007] 

[Example] Next, the example of this invention is explained with reference to drawing. 
[0008] The block diagram in which example 1 drawing 1 shows the configuration of the 1st 
example of this invention, and drawing 2 are flow charts which show the calibration 
procedure in the 1st example. 

[0009] In drawing 1 , 1 is the quantity-of-gas-flow setting input section, and sets up the 



6/9 



Japanese Publication number : 07-134052 A 



flow rate value passed with a massflow controller. 4 is a massflow controller, for example, 
performs control of flow of the process gas introduced into the vacuum processing interior 
of a room. 7 is a vacuum processing room used for semiconductor device manufacture etc., 
and is connected with piping 5 through a bulb 14 in a massflow controller 4. 8 is the 
evacuation bulb prepared in piping of the vacuum processing room 7 and a vacuum pump 
(un-illustrating). 9 is a pressure gage which is not influenced according to the class of gas, 
such as a rose TRON gage for measuring the degree of vacuum in the vacuum processing 
room 7. The real flow rate operation part which calculates the flow rate to which 10 
actually flowed from the massflow controller 4 from the measured value of a pressure gage, 
and 11 are the real flow rate tolerance setting sections which memorize threshold value 
and a setting flow rate value permissible as a real flow rate. 12 compares the real flow rate 
value and allowed value from the real flow rate operation part 10 and the marginal setting 
section, and they are the comparator circuit section to output and the correction value 
operation part which 13 shifts in outside tolerance and calculates an amount. 2 is an 
amendment circuit, and in order to make in agreement a real flow rate and a setting flow 
rate, it changes the flow rate control signal inputted into the massflow controller control 
section 3. 3 is a massflow controller control section which outputs a control signal to a 
massflow controller 4. 

[00 10] Next, a calibration procedure is explained based on drawing 2 . 

[00 ll] Evacuation of the inside of the vacuum processing room 7 is carried out first, and it 
is made an attainment vacuum (step 21). It is the attainment vaccum pressure P0 with a 
pressure gage 9. It measures (step 22). Next, the evacuation bulb 8 is closed and it is the 
pressure PI of t'hour after with a pressure gage 9. It measures (step 23). this (P1-P0) - a 
value is based on degasifying of vacuum processing room 7 selves, and shows the own 
amount of vacuum leaks of a vacuum processing room. Then, the vacuum processing room 
7 is again made into an attainment vacuum by opening the evacuation bulb 8 (step 24). 
Next, it is actually the pressure P2 of a sink and t hours after in the vacuum processing 
room 7 about process gas, controlling the quantity of gas flow which opened the bulb 14 
between the massflow controller 4 which should shut and proofread the evacuation bulb 8 
again, and the vacuum processing room 7, and was set up in the quantity -of- gas -flow 
setting input section 1 by the massflow controller 4 through the massflow controller control 
section 3. It measures with a pressure gage 9 (step 25). And a stop and a bulb 14 are shut 
for the control of flow in a massflow controller 4. The value of (P2-P0) may be considered to 
be the augend of the pressure by the inflow to the processing interior of a room of the 
process gas by the thing and massflow controller 4 which are twisted to degasifying of t 
hours and vacuum processing room 7 selves. The value of (P1-P0) and the real flow rate 
value x which the massflow controller 4 passed by using a gaseous state equation using the 
volume V of time amount t, a processing room, and a pressure gage are calculated and 
calculated by the real flow rate operation part 10 with therefore (P2-P0) (step 26). 
[0012] 

[Equation l] 
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The real flow rate value x is compared with the real flow rate tolerance set point 11 which 
is a comparator circuit 12 and has memorized the set point and its tolerance set point when 
carrying out control of flow (step 27). If x values become in tolerance, proofreading of a 
massflow controller 4 is unnecessary. However, if it is outside tolerance, in order to 
calculate how much it has shifted from the setting flow rate and to make in agreement a 
real flow rate and a setting flow rate by the correction value operation part 13 in the 
amendment circuit 2, the flow rate control signal inputted into the massflow controller 
control section 3 is changed. 

[0013] Since the actuation 7 mentioned above, i.e., a vacuum processing room, is made into 
an attainment vacuum, a cycle until it changes a control signal is repeated several times, 
and a real flow rate is made in agreement with the setting flow rate of gas. Since failure of 
equipment etc. can be considered when not in agreement, even if it repeats several times, a 
calibration cycle is stopped. 

[0014] Moreover, since it is thought that it is difficult to compute from a gaseous equation 
of state as a theoretical formula in case a real flow rate is calculated from the pressure of 
the vacuum processing interior of a room like an example, when the massflow controller 
which proofreading completed to equipment beforehand is attached, the value of the flow 
rate value x is measured by the real flow rate operation part 10, and there is also the 
approach of using it in the comparator circuit section 12 by making this value into a setting 
flow rate value as compared with the time of the proofreading from next time. 
[0015] 

[Effect of the Invention] As explained above, since this invention determines a quantity of 
gas flow using a pressure gage, it can pass process gas to a massflow controller, and can 
proofread a massflow controller by real gas. Moreover, without removing a massflow 
controller from equipment, since a flow rate check and proofreading are possible, the 
interior of a vacuum processor, piping, a bulb, etc. touch neither atmospheric air nor 
calibration gas. And it is not influenced by the drift of the mass flowmeter for proofreading 
itself etc. in order not to proofread rather than anything using a mass flowmeter. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the configuration of the example of this invention 
[Drawing 2] The flow chart which shows the calibration procedure of the example of this 
invention 

[Drawing 3] The block diagram showing the configuration of the conventional example 
[Description of Notations] 

1 QuantityofGasFlow Setting Input Section 

2 Amendment Circuit 
4 Massflow Controller 

7 Vacuum Processing Room 
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9 Pressure Gage 

10 Real Flow Rate Operation Part 

12 Comparator Circuit 

13 Correction Value Operation Part 

31 Calibration Gas Source of Supply 

32 Material Gas Source of Supply 
34 Standard Mass Flowmeter 
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